, and infections occurring in otherwise healthy young women by micrococcus subgroup 3 supporting evidence has been accumulating slowly (
predominantly in young women but also in children of both sexes; it was not restricted to M3. To try to detect possible sources of micrococcal infection other than faeces the normal flora ofthe throat, urinary tract, and vagina of young women was studied. Novobiocin-resistant micrococci were rarely found. Previous reports that micrococci are the second commonest urinary pathogens in young women in domiciliary practice were confirmed. The laboratory records of patients with these infections suggested that they respond well to treatment and that recurrences are usually due to a different organism.
Some staphylococci can be pathogenic in the urinary tract. Since Mitchell (1968) reported that staphylococcal infections attributable to abnormalities or instrumentation of the urinary tract were caused predominantly by staphylococcus subgroups II, V, and VI, as defined by Baird-Parker (1963) , and infections occurring in otherwise healthy young women by micrococcus subgroup 3 supporting evidence has been accumulating slowly (Mabeck, 1969; Kerr, 1973; Maskell, 1974; Meers, 1974; Meers et al., 1975; Sellin et al., 1975) . Mitchell (1968) suggested that micrococcus 3 could be provisionally identified by its resistance to novobiocin in vitro. Since there are many bacteriological and clinical implications of the recognition of this organism as a urinary pathogen (use of appropriate culture media, selection of appropriate antibacterial therapy) it seemed important to test in a large study the reliability of novobiocin sensitivity as a means of differentiating this organism from the other biotypes of the Micrococcaceae (Lancet, 1974) .
During the course of one year (December 1974 to November 1975 all strains of catalase-positive Grampositive cocci isolated in pure culture and significant numbers from urine specimens were typed by the Baird-Parker method and tested for sensitivity to novobiocin. The incidence of micrococcal infection relative to other organisms in domiciliary practice was recorded, and some data were collected on the Received for publication 4 October 1976 previous and subsequent bacteriological history of the patients with micrococcal infection.
In an attempt to detect possible sources other than faeces of the infecting organisms we studied the normal flora of the throat and urinary tract of young women and high vaginal swabs from patients complaining of vaginal discharge and patients admitted for gynaecological surgery.
Methods
(1) Urine specimens were cultured on CLED agar (Mackey and Sandys, 1966) (Buchanan and Gibbons, 1974) , and this will be considered in the discussion.) Microscopy was carride out on the deposit after centrifugation at 2000 rpm for 5 minutes. Mitchell (1968) that infections due to SII-VI occur predominantly in elderly male hospital patients and are usually associated with instrumentation or underlying lesion of the urinary tract. Likewise the welldefined incidence of M3 infection in young women in domiciliary practice was confirmed. However, this organism also caused infection in boys and girls. There were 26 infections with the other subgroups of micrococci. Those due to strains of MI, 2, and 5 had a distribution similar to that of M3, and also showed a similar high incidence of pyuria and microscopic haematuria. Infections due to M7, however, seemed to have a different distribution, although it is difficult to be certain of this with such a small number. Strikingly, in contrast to the other micrococcal infections, none of the M7 infections was accompanied by gross pyuria or microscopic haematuria.
It has been suggested that sensitivity to novobiocin in vitro might be used as a single laboratory test for discriminating between M3 and other biotypes of the Micrococcaceae (Mitchell, 1968; Meers et al., 1975) . We found that all strains of micrococci isolated except two of the four strains of M2 and the 11 strains of M7 were resistant to novobiocin, and thaL all strains of staphylococci, with the exception of one strain of Staph. aureus and one of SIT, were sensitive. This test, therefore, is not absolutely specific for M3, but it would seem to be reasonably satisfactory for differentiating the acutely pathogenic micrococci (those which produce a severe inflammatory response indicated by pyuria and haematuria) from M7 and the staphylococcal subgroups. We now feel confident in using the test in this way in our routine laboratory work.
The ability of M2, 3, and 5 to be acutely pathogenic in the urinary tract is not understood. Possibly the mechanism of resistance to novobiocin is the same as that which accounts for their pathogenicity, and further studies are required in this field. The distribution of infection with M3 and 5 was similar; both organisms produced an acute inflammatory response shown by pyuria and often haematuria, and all strains were novobiocin resistant. In marked contrast, M7 infections had a different distribution, were not accompanied by pyuria, and were all sensitive to novobiocin. M1-4 have recently been reclassified as staphylococci on the basis of their DNA base ratios (Buchanan and Gibbons, 1974) and have been renamed Staph. saprophyticus. Clinically it seems a misnomer to apply the term saprophyticus to such obviously pathogenic organisms. Whatever the taxonomic outcome, we emphasise that the syndrome of non-hospital urinary infection due to strains other than Staph. epidermidis (SII-VI) is not restricted to M3; neither does it occur only in young women.
M3 multiplies less rapidly in urine than E. coli (Anderson et al., 1976) , and it has been suggested that bacterial counts of less than the normal criterion of 108/1 should be accepted as significant. In our study 114 (83 %) of the M3 infections were isolated in counts in excess of 108/1 and 23 (17%) in counts of between 107 and 108/I. This ratio is about the same as that for the total number of infections by all organisms seen in this laboratory (Crump et al., 1976) , and we think that the lower counts in about 20% of infections are probably due to the dilution factor of a high fluid intake and frequent micturition in patients with acute symptoms rather than to the rate of multiplication of the micrococci.
Our findings suggested that M3 and 5 may be the second commonest pathogens to E. coli in young women in domiciliary practice, and this was confirmed in 1976 (Crump et al., 1976) .
Although laboratory reports do not, of course, provide full information about the clinical progress of the patient, our study of the records of patients known to have had micrococcal infection suggests that these infections respond well to treatment and do not recur often. Most recurrences were with different organisms, suggesting that the micrococci do not persist as a focus for recurrent infection.
The source of the novobiocin-resistant strains which cause acute infections in the urinary tract is unknown. Other studies (Sellin et al., 1975) have shown that these organisms are only rarely found in the normal flora of the genitourinary tract of young women. Our studies confirm this, and we have also failed to isolate them from throat swabs from young women. Since infection with these organisms occasionally occurs in children of both sexes, an observation we have also made previously , the infection is unlikely to be sexually transmitted. The bowel must be considered the probable source of infection. There is a need for further studies of this aspect, especially in patients known to have had an M3 or 5 infection. 
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